Characterization of brain synaptic vesicle phospholipase A2 activity and its modulation by calmodulin, prostaglandin E2, prostaglandin F2 alpha, cyclic AMP, and ATP.
Brain synaptic vesicle phospholipase A2 (PLA2) activity was characterized. It is Ca2+-dependent and has a pH optimum of 9.0. The enzyme has a Km of 60 microM and a Vmax of 2.0 nmol/mg/h. Calmodulin, prostaglandin F2 alpha, and cAMP, and ATP all increased the Vmax of the enzyme. Prostaglandin E2 inhibited the Vmax in the presence or absence of calmodulin. Light-scattering techniques in conjunction with phase-contrast and electron microscopy demonstrated that an increase in Vmax of PLA2 was correlated with synaptic vesicle aggregation, lysis, and possible fusion. In vitro synaptic vesicle-vesicle association that was stimulated by conditions that increased PLA2 activity could be diminished when synaptic vesicles were preincubated with PLA2 inhibitors. It is suggested that endogenous synaptic vesicle PLA2 activity may be an important mechanism underlying Ca2+-mediated neurotransmitter release.